Abstract: The aim of this article is to discuss the "multimedia encyclopedia" genre launched in the 1980s, the era of "the multimedia revolution." Encyclopedias of this kind were released on CD-ROM by several well-respected encyclopedia publishers and were widely discussed as an innovation which would lead to information and communication technologies extending rather than replacing the Gutenberg Galaxy. While discussing the launch of multimedia encyclopedias I aim to show how the culture of the printed word was perceived in "the information revolution" discourse of the time by relevant cultural intermediaries.
Introduction
The aim of this article is to discuss the "multimedia encyclopedia" genre launched in the 1980s, the era of "the multimedia revolution." Encyclopedias of this kind were released on CD-ROM by several well-respected encyclopedia publishers and were widely discussed as an innovation which would lead to information and communication technologies (ICT) extending rather than replacing the Gutenberg Galaxy (McLuhan 1962) . CD-ROM computer mass memory storage was commercialized by Philips as a spin-off of the audio CD in the mid-1980s. The CD-ROM itself was popularly envisioned as a medium which would revolutionize book culture. Technology enthusiasts praised the advantages it had over paper. "Think of CD-ROM as electronic paper (and a lot of it); anything publishable is a candidate for CD-ROM. However, a CD-ROM is much more efficient than paper" (Pohlmann 2001 (Pohlmann [1989 , 214). Moreover, the encyclopedia was frequently discussed as a symbol of print culture which would radically change with both CD-ROM and audio and image processing technologies. For instance, in order to illustrate the difference in data capacity between a CD-ROM (550 MB) and the floppy disk of the time (about 1 MB), it was claimed that a single disc could store the entire Encyclopaedia Britannica.
The impact of printing technologies on book culture has been discussed recently (Ardis, Collier 2008; Robertson 2013) . However, the multimedia book, a buzzword of the early 1990s, has been neglected in academic books on the subject. For instance, there is no mention of this issue in book chapters discussing the impact of digital media on the future of the book (Striphas 2009, 19-46; Finkelstein and McCleery 2005, 118-132) . Kilgour has very briefly discussed the electronic book market of the 1990s; however, rather than discussing the current state of affairs, he envisioned what a potential electronic book of the future would look like (1998, (151) (152) (153) (154) (155) (156) (157) (158) (159) (160) . It seems that current e-book paraphernalia, which includes handheld readers used to read downloadable content, has overshadowed the multimedia book. A little has been written on the discourse of the "multimedia revolution" and its impact on the world of print culture, which, along with Al Gore's information superhighway, filled the pages of popular science and technology magazines of the day (for instance, Hawkins 1990) .
While discussing the launch of multimedia encyclopedias I aim to show how the culture of the printed word was perceived in "the information revolution" discourse of the time by relevant cultural intermediaries such as technology enthusiasts, scholars and publishers. I reconstruct the marketing strategies used by encyclopedia publishers who have no previous experience in the software business and software companies who wanted to enter the seemingly lucrative multimedia book market. Further, I analyze the content and organization of selected multimedia encyclopedias. Finally, I discuss the demise of the whole genre, which was replaced by online encyclopedias in the 2000s.
Printed publications and ICT
During the twentieth century several media and information technologies were used in book editing, printing, cataloging and distribution (Krajewski 2011; Ludovico 2012) . For instance, one of the uses of early digital computers in the 1950s was text indexing and information retrieval systems. American researchers working under the auspices of the Advanced Research Projects Agency (ARPA) started the Protosynthex and Synthex projects aimed at developing a "knowledge retrieval" system (Bourne and Hahn 2003, 20-27) . This system was intended to give computer users access to information from books whose content was stored on a computer. The research team included computer scientists, linguists and encyclopedia editors with experience in data cross-referencing. For the purposes of the project part of The Golden Book Encyclopedia (1959) , an encyclopedia for children, was digitized and scientists worked on a system which would enable computer users to ask questions about the contents of the encyclopedia in natural language. One of the applications of this system was a library search of databases of scientific publications (Bourne and Hahn 2003, 68) . However, such systems were introduced on a large scale only during the 1980s when personal computers spread through academic institutions and libraries.
It is also important to note the comprehensive development of computer fonts best suited to cathode ray tube computer monitors. Donald Knuth, famous for his contribution to programming languages, pioneered research on the most suitable computer text font while studying several historical book fonts from different eras (Rider 1998, 39-54) . Further developments in computer typography and desktop publishing technologies have been discussed by Dane (2011) .
In The Gutenberg Galaxy, one of the most influential books on the impact of mass media on human culture, McLuhan (1962) predicted that the development of electronic media technologies would cause the demise of the printed word and the rise of visual culture. In the futurology discourse of the 1970s, the printed book was discussed as an object which would soon vanish as a consequence of the social and technological developments in the West (Barbrook 2007; Samuel 2009) . A symbol of things to come was the "video encyclopedia", which included images and video footage rather than text (Forester 1988, 159) . According to futurologists, such encyclopedias could be released on videodisc, technology competing with the videocassette. At the same time, the computer became an icon in public discussion on the future. In the 1980s it was believed that the spread of ICT throughout offices would lead to all paper books and documents being circulated electronically in a "paperless society" (Samuel 2009, 160) . According to technology enthusiasts, replacing the cumbersome typewriter with a computer would enable more creativity on the part of its users. For instance, an advert for a word processor pictured an old fashioned paper manuscript and ink pen juxtaposed against a computer and word processor with the slogan "Shakespeare Wrote Over 1000 Works [with such a cumbersome writing tool]. Imagine what he could have done with the Flow TM Idea Processor" (Amiga World, 1986 July/August, 9) .
Along with the introduction of high capacity data storage, it was supposed that computers would cause the demise of the printed book. As the popular magazine, US News & World Report, claimed in 1983, "Libraries of the future will store information on giant videodiscs, each one of which can hold the contents of hundreds of books," (cited in Samuel 2009, 161) . The first kind of book which could be produced so as to take advantage of optical disc storage was, not surprisingly, the encyclopedia.
While discussing the introduction of electronic encyclopedias it is necessary to consider how this format might fit into the moral economy of the household and not only within the 1980s public discourse on the "information revolution". In the second half of the 20th century, encyclopedias, with their supposedly easy and instant access to knowledge, were socially constructed as symbols of the educational aspirations of the working-class. Proudly displaying a collection of several encyclopedia volumes on one's shelf was one way of demonstrating a serious interest in one's children's educational aspirations. In the 1980s the personal computer was advertised as a device which could be used for educational purposes with a selection of software dedicated to improving children's learning processes. In particular, the genre of "edutainment" software was supposed to provide children with useful knowledge through entertainment. Theoretically both the encyclopedia and personal computer would play a similar role in the household by improving children's chances of educational success. In such a context computer encyclopedias would be well placed in the market for educational aids (Morley 2007, 299-300) . However, as I will show, several features of the CD-ROM encyclopedia and associated marketing meant that this format did not succeed in replacing printed encyclopedias.
Grolier's American Academic Encyclopedia
The economic aspects of the multimedia CD-ROM market have been discussed by Martin Campbell-Kelly in his book on the software industry (2003, (288) (289) (290) (291) (292) (293) (294) . The first encyclopedia to be commercially released in digital version was Grolier's Academic American Encyclopedia (AAE). However, the idea of releasing it came from the software industry rather than from the original publisher. The man behind the electronic version of the AAE was Gary Kildall, known as the programmer and entrepreneur who lost his battle with Bill Gates over an operating system for IBM PCs in the early 1980s. After this failure Kildall created a new company called Activenture (later renamed as Knowledge-Set) founded in 1984. Activenture's business model was based on commercial applications of CD-ROM technology. In 1985 Philips released its first CD-ROM drive for PC computers priced at $1495 (Bateman 1986, 20) . This was prohibitively expensive at the time since it was more than the cost of the average PC with monitor. The potential applications of this device were rather limited at the time; however, its future as a replacement for the printed book looked rather bright. A computer industry trade journal InfoWorld bombastically claimed that "CD-ROMs are the books of the future, and the suppliers of CD-ROM software will be the same people who publish those books" (Foster 1985a, 28) . One of the first concepts for the commercial application of the CD-ROM was the computer encyclopedia conceived of by Kildall, who secured the copyright for a junior AAE and released a full 21 volume AAE set on CD-ROM in October 1985. It was claimed that there were two advantages of the digital version over the paper one. The first was that it had a search engine referred to as "a knowledge retrieval system," which was another step in information retrieval following experiments with Syntex. As Steve D'Annolfo, product marketing engineer for Activenture claimed, "The fundamental benefit from having text in this form [with a keyword search engine] is the ability to search it quickly and completely to find information in places you wouldn't have thought to look" (Foster 1985a, 28) . Another advantage was the price tag. The CD-ROM encyclopedia was priced at $199, while the paper version cost $450-650. In an interview Kildall discussed how this advantageous price could encourage potential encyclopedia users to purchase computers: As a Groliers' official claimed, software distributors were eager to present the AAE in their offers. He quoted someone who claimed that they had successfully used it in order to encourage potential clients to buy the computer itself, "Thank God, we've finally got a real, legitimate application that justifies a computer in the home" (Foster 1985b, 22) . At a National Computer Conference, Activenture demonstrated how the AAE keyword search system based on Boolean algebra, already familiar to Internet search engines, could benefit the user. This feature was illustrated with a search for the keywords "German" and "submarine." In the search results the user would be directed not only to detailed information on the Battle of the Atlantic and U-boat warfare but also to Ernest Hemingway's biographic entry detailing how he had been hunting for U-boats while cruising the Caribbean Sea on his yacht (Foster 1985b, 22) .
Philips used this encyclopedia to promote its CD-ROM and bundled it with the device. However, neither promotions, nor the prospect of finding information on Hemingway's U-boat hunting, helped raise consumer interest. There were virtually no other CD-ROM programs on the market, thus the potential customer would have to decide to purchase an IBM PC for more than $1000 and a CD-ROM for $1500 just to explore a single encyclopedia. Campbell Kelly claimed that, n the AAE was acquired by several school libraries, but there were virtually no private customers (2003, 290) . However, available sources clearly show that the AAE was primarily marketed to individual clients rather than public educational institutions (ibid. , and also the first multimedia edition, The New Grolier Multimedia Encyclopedia (1992) . This last name was used by the company until the final edition in 2003. Further editions suggest that this encyclopedia was in fact a commercial success. Probably Grolier further oriented its marketing strategy for public institutions; however, there are no available sources to discuss this matter in-depth.
Competitors: Encyclopaedia Britannica, Microsoft and the floppy Bible
In the 1980s Microsoft was an early adaptor of CD-ROM technology. First, in 1985 the company tried to acquire permission to publish Encyclopaedia Britannica on CD-ROM. This request was denied and the company invested in its own development of a computer encyclopedia at a CD-ROM department established in 1986. In the same year the company held a business conference where a digital encyclopedia with "multimedia content" was presented to the public. It was an "encyclopedia on CD-ROM that combined text, still images, animation, and stereo sound" (Welch 1986, 8) . However, this product was not released commercially for unknown reasons and Microsoft entered the CD-ROM market with a more conventional product.
In 1987 the company released Microsoft Bookshelf, which was a CD-ROM containing several thesauruses for which the company managed to acquire copyrights. (Campbell Kelly 2003, 291) . Furthermore, this collection, updated to include several other thesauruses, was regularly published until 2000. In 1993 Microsoft released its own multimedia encyclopedia with internally produced content, such as Encarta, priced at $99. Encarta was also included alongside other Microsoft products, primarily as a bundle with the Windows operating system, until it was discontinued in 2009.
In 1985 Britannica Inc. rejected Microsoft's offer, thus showing disinterest in the potential market for computer encyclopedias. However, a few years later Britannica's policy rapidly changed and in 1989 it released Compton's Multimedia Encyclopedia (CME), which was in fact the first commercially released "multimedia encyclopedia." In 1996 the company finally released the CD-ROM version of its flagship Encyclop�dia Britannica priced at $995 and distributed only to libraries and other institutions. Britannica Inc. was then acquired by a foreign investor. In the industry this takeover was perceived as the first high-profile case of a publishing company with an established reputation being severely hit by the rapidly growing new media industry (Campbell Kelly 2003, 294 ).
In the early 1990s when CME was competing on the multimedia market with Encarta, questions were raised as to the objectivity of the material produced. This issue was raised at a time when Microsoft was aggressively conquering the personal computer market with its operating systems, especially Windows 95, and Office suite. Encyclopedia Britannica Inc., a charitable foundation, was juxtaposed against a commercial enterprise and a main player on the computer software market. A Computerworld editor highlighted this issue in an exaggerated vision of encyclopedia use in a future public relations campaign organized by Microsoft. He questioned Microsoft's encyclopedia objectivity by imagining entries such as "Netscape Navigator [main competitor to Microsoft's Internet Explorer browser] failed Vasco da Gama as he rounded Cape of Good Hope" and "Windows NT slashed pyramid construction time from 500 years to eight days" (Hoard 1996, 33) . However, despite such claims there were no high-profile cases of such attempts.
While discussing the beginnings of the electronic book market, it is worth noting another innovative but rather ephemeral product. Aside from several electronic encyclopedias, an electronic Bible with extended search and index options was released in 1987 on floppy disk by Texan publisher Bible Research Systems. The complete Bible text was bundled with the Word 4.0 word processor. Advertising copy shows how this product was targeted at Christian communities keen on studying the Bible. It is not clear how many floppy disks were used to store both Bibles. It is also difficult to estimate whether any other books were commercially released in digital version on floppy disks at the time. There is no reliable information on the availability of such products on the market until the short-lasting CD-ROM "collected works" genre was released as discussed below.
1990s multimedia encyclopedia boom
Britannica's CME was the product which launched the "multimedia encyclopedia" genre. Multimedia was the buzzword of the end of the 1980s and the beginning of the 1990s. With the rapidly increasing capacities for processing images, sound and animation, the new generation of software was supposed to provide the user with video footage, sound and photorealistic images on a daily basis (Jones 2003, 329-333) . A crucial component of the multimedia revolution was the CD-ROM, capable of storing all audiovisual content included in multimedia productions. However, the multimedia concept did not simply concern collections of sound and images but the data was organized differently as well. The basic logic behind the way the multimedia application was organized was that videos, music, digitized speech, and pictures could be used to "reference data on CD-ROM disks" (Sands and Wallace 1990, 23) . With relatively affordable CD-ROMs, graphic and sound chips, the idea of an encyclopedia which would use actual images, sound and footage as references for entries became feasible. General data on the rise and the demise of the multimedia publishing industry in Europe and the US can be found in Statistical Yearbook: Cinema, television, video, and new media in Europe published by European Audiovisual Observatory.
The first hardware platform to popularize CD-ROM multimedia products was released by Commodore International in 1991. The CDTV (Commodore Dynamic Total Vision) was a hybrid between the Amiga 500 computer and a CD player priced at $999. This platform preceded IBM PC clones using a CD-ROM by a few years, especially in Europe, where the cost of an IBM PC was still a barrier for the average household. CDTV was generally a market flop; however, the adverts promised that this platform would bring a new dimension to entertainment and education for households. This entertainment promise was never fulfilled since the software industry was not particularly interested in making games for this platform but several software companies in the US and the UK invested in developing multimedia encyclopedias, dictionaries and collected works. Such programs constituted the majority of software released for this platform. Like Philips a few years earlier, Commodore tried to commercialize its product by offering an encyclopedia. In the US the CDTV was bundled with The New Grolier Electronic Encyclopedia (GEE) worth $400 if sold separately (Free 1991, 96) . Multimedia encyclopedias were the first products released for this platform. Atlas (1991) . These multimedia books were somehow arbitrarily included in the Arts and Leisure and Reference sections in the CDTV software catalog (1991) . Most of these products were released as IBM PC compatible CD-ROM versions shortly after the CDTV version. A comprehensive database of PC CD-ROM software from the 1990s is included in Eli's Software Encyclopedia (http://www. elitomlinson.com).
All the aforementioned electronic books were similarly organized and were aesthetically based on a graphical user interface. The user could find an entry by browsing through an alphabetical list or by typing a keyword in a search engine. The visual motif of a book or library has been used in several multimedia encyclopedias. Search or browse icons in particular were represented by an image of a book or library card. In some cases a photo of a library was used as a background. In his Visual Explanations Edward R. Tufte noted a clunky user interface based on book pages perusing theme in From Silver to Silica (Interactive Media Group, 1991 ) encyclopedia (1997 . Several encyclopedias have included an option to browse through themed sections. For instance, in 1993 the AAE user could browse through the "Topic Tree", which included Geography, History, Science, Society, Technology and Arts sections. Browsing through several multimedia encyclopedias shows that the GEE provided the user with the most convenient interface. Other companies provided rather limited interfaces. For instance, the American Heritage Dictionary does not include a browse option, or an index, and the user could only type the name of the entry he was looking for. With its rather arbitrary selection of entries and no way of knowing whether a particular entry is included, this encyclopedia quickly becomes a frustrating trial and error search.
One of the most praised features of multimedia encyclopedias was the extensive use of visual content. However, when browsing through encyclopedias it becomes apparent that only a limited number of entries, in most cases less than a quarter, include images. In the GEE the images are simply poor quality scans from the paper version. The inferior visual references are also an obvious drawback of Animated Pixels Bible and Shakespeare works. The latter was illustrated with poor quality scans of engravings from 18th century Boydell Shakespeare Gallery. The Bible was illustrated with amateurish illustrations made with computer graphic software which are definitely inferior to the graphics used in computer games of the time. Generally, most multimedia books of the time did not make full use of the capacity of a CD-ROM; usually only about half or two thirds of a disc were filled with data. Plausibly, the most significant problem with audiovisual content was copyright acquisition. Technically it was feasible to include many more audiovisual references; however, most small software companies which joined the multimedia bandwagon could not afford enough copyrights to fill the whole CD-ROM.
During the first half of the 1990 the genre of multimedia reference products moved away from educational encyclopedias towards the "infotainment" and "edutainment" categories. A typical example of this genre is Insight Dinosaurs (the Natural History Museum/Optonica 1994), which features some arbitrary dinosaur entries next to several puzzles based on a dinosaur theme. Winston has discussed how the multimedia hype which was supposed to change the future of print culture quickly fell away while the genre of multimedia books evolved into products intended for children and adolescents, and moved away from educational to recreational software (1998, 238) .
Encyclopedias offered by companies such as Grolier or Britannica were advertised as products made by prestigious companies with years of experience in the reference works business. However, most products were offered by small software companies with multimedia related names such as Optonica, Attica Cybernetics or Giunti Multimedia which lacked both the prestige and experience in making such products. Thus, most of the multimedia products provided neither prestigious nor high quality content. Numerous press articles and market guides such as the "guide to the best & worst CD-ROMs & multimedia titles" (Krantz 1994) suggest that the majority of multimedia products did not provide enough value to attract consumer interest while the multimedia hype burned out.
The only surviving genre of the multimedia book format are animated children's books which could be used interactively by children without parental supervision, such as the spectacular market hit Just Grandma and Me released by Br�derbund from 1992 onwards. This book included "Read to Me" and "Let Me Play" options which enabled children to browse the book in two ways with or without parental help. The rules of the genre were explained by one of its designers (Schlicting 1993) . Just Grandma and Me was the first in a long Living Books series which is still used for mobile platforms.
Campbell-Kelly claims that during the mid-1990s it was mostly multimedia reference works such as Microsoft's Encarta and Cinemania: Interactive Movie Guide (1992) (1993) (1994) (1995) (1996) (1997) ) that were best-sellers while other multimedia genres started to decline (Campbell-Kelly 2003, 293) . However, these reference works were mostly acquired by libraries and schools rather than by private customers. It is difficult to estimate the role of public sector institutions as clients for multimedia encyclopedias. Available adverts and computer industry trade journals clearly show that the "multimedia revolution" was intended to bring CD-ROM software products to households. There is no relevant data concerning the share of public sector in multimedia market. Aside from Microsoft's Encarta with thesauruses, I haven't identified any other significant CD-ROM reference works which could be primarily dedicated to libraries. The trend on multimedia market in the 1990s was to publish more and more infoand edutainment products with dinosaurs, military technologies as well as health, food and drink guides with a little value for educational facilities.
Generally the whole concept of electronic book began to decline from the mid-1990s onwards until the introduction of handheld reading devices such as Amazon's Kindle, and the introduction of the online e-book distribution business model. As Kilgour predicted in 1998, electronic books gain popularity only when dedicated and convenient reading devices are marketed (1998, 152) .
Conclusion
In this article I have discussed how enthusiasm for the computer technologies of the 1980s and technological achievements have influenced the rise of the multimedia book format. Generally, the market for multimedia books only existed for a few years and declined in the mid-1990s. When the market encountered difficulties, it was only Microsoft with its widely advertised products, Encyclop�dia Britannica and Grolier that was still on this market in the early 2000s and formats such as these became obsolete with the spread of the Internet and the subsequent introduction of free online encyclopedias. Needless to say, most multimedia companies went bankrupt during this market decline in the late 1990s. It became clear that releasing a CD-ROM encyclopedia with brief and mostly arbitrarily selected entries referenced with poorly digitized images and sounds were not enough to gain customer interest. The problem with multimedia encyclopedias and dictionaries was that customers in fact felt that these products failed to provide any educational or recreational content.
When reading vintage computer and popular science magazines it is striking to see how the claims made about the revolution of the print culture by multimedia technologies completely disappear in about 1993 when the market was filled with edutainment and reference CD-ROMs. Apparently these products did not meet the expectations of either technology enthusiasts or customers.
With contemporary Internet based platforms and e-books we take for granted the centrality of computers in the social relations of knowledge (Dant 1999, 13) . This example of multimedia encyclopedias shows how an attempt to include computer and CD-ROM in the social relations of knowledge failed.
By studying the apparent revolution in print culture two decades ago and comparing it with the steady growth of the current e-book market we can better understand how technological developments may or may not influence our interaction with printed knowledge.
